In order to meet the requirement of data grid or CD/DVD delivery which require the characteristic QoS e.g. multiple bursts transmission, we propose a new QoS differentiation scheme based on OBS/OCS integrated network architecture with on-the-fly path setup mechanism.
Introduction
Spread of high-speed, high-capacity, and low-cost internet is driving the growth of applications, such as Data Grid or CD/DVD delivery, which transmit huge amount of data occasionally in real-time. Optical burst switching (OBS) [1] [2] [3] is a switching technique that occupies the middle of the spectrum between the well-known circuit switching and packet switching paradigms. OBS has advantages in terms of switching efficiency for bursty IP traffic and optical hardware feasibility. Especially, the advantages of buffer less operation and low set-up time promote the use of OBS to these applications [4] [5] [6] . However, its reliability and scalability are low since OBS generally uses a one-way reservation protocol, where the bursts are transmitted without confirming their reservation.
The paradigm shift of applications on the Internet requires the other QoS requirements against the OBS network. Data Grid and CD/DVD delivery are expected to request the reliable transmission for the multiple packets, since data size become too large to include a single burst. Several QoS differentiation scheme [7] [8] [9] have been proposed in OBS network. Among them, what applies the extra-offset-time [9] is considered as the simplest and surest way. In this scheme, the higher-priority bursts are given longer offset as compared to the lower-priority bursts. By providing a longer offset time, high-priority bursts become easy to reserve the future resources. However, it can't meet the requirements of recent applications mentioned above.
In this paper, we propose a new QoS differentiation scheme that can support the multiple bursts transmission. To cope with this requirement, we propose OBS/OCS (Optical Circuit Switching) integrated network architecture based on on-the-fly path setup mechanism. We define multiple bursts as a "flow". If the required QoS of the flow meets a requirement for using a path, a head burst of the flow tries to make a path on-the-fly. The number of hops, flow size, QoS, and etc., is considered as the trigger to make a temporary path. Following the head burst, middle bursts are transmitted along the path, and the final burst releases the path. Temporary path makes it possible to transmit multiple bursts assuredly. By computer simulations, we evaluate the burst loss probability, and flow loss probability. As a result, we show that our proposal can achieve a QoS differentiation in terms of burst loss probability and flow loss probability. The rest of the paper is organized as follows. We present proposed QoS differentiation mechanism in Section 2. The performance evaluations are shown in Section 3. Finally, we discuss the obtained results.
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Trigger of the path construction is an important issue in my proposal. Flow size is an essential condition for setting up the path. To reserve and lease a path, flow must be composed of not less than two bursts. We will consider traffic, QoS, and distance into consideration. Especially, distance is thought to be an important trigger, since transmissions to the farther destinations are difficult in OBS network. In this paper, we consider the two (high and low) classes in terms of the burst loss probability and flow loss probability, and use the path for high class flows.
Performance evaluations
We show the network model and some simusize lation parameters in Fig. 2 . In our simulation A 4 bursts * Unidirectional network study, we consider a network with 16 nodes. * 10Gbps Assume that each node is composed of both an * 16 Wavelengths edge router and a core router, and each link has some data channel and one control channel, and the transmission rate on each channel is 10 no wavelength converters Gbps. At each edge router, the aggregate Avg. burst size= 15 kbytes packet arrival process is superimposed by independent ON/OFF source. We assume that 16 Nodes the sojourn time in ON and OFF period are Fig.2Simulationmodel exponentially distributed and the minimum length of ON period is 1 and that of OFF period is 0. Bursts arrive at every time slot during ON period, that is defined as flow. Therefore, the length of ON period indicates the number of bursts in a flow. The length of bursts is a fixed value of 15000 bytes. ON period is composed of four bursts on average, and at a maximum, twenty bursts are included in it. In this section, we evaluate Burst Loss Rate (BLR) and Flow Loss Rate (FLR). BLR is defined as the amount of dropped bursts against the amount of arrival bursts. If one or more bursts in the flow are discarded, we assume it the flow loss. FLR is defined as the amount of irregular flows against the amount of generated flows.
We use the extra-offset based QoS provision scheme as a conventional scheme, and compare it with our proposal. In this scheme, extra-offset time is added to all the bursts of the high priority flow, and all the bursts are transmitted respectively according to one-way reservation without using the path. The value of a given extra-offset time is equal to the average burst length. Fig. 3 and 4 shows BLR and FLR versus input load respectively. These performance measures are estimated by varying an input load from 0.1 to 0.5 with an increment of 0.05. As shown in Fig.3 , we can achieve a QoS differentiation in terms of BLR as well as the conventional scheme. Furthermore, our proposal can improve the total BLR, since it can achieve assured transmissions by using the temporary path. We can also get a similar result in terms of FLR, as shown in Fig. 4 . 3.2 performance evaluation versus the ratio ofhigh priorityflow Fig. 5 shows BLR versus the ratio of high priority flows. From this figure, it is shown that our proposal can provide a QoS differentiation even in case that the ratio of high priority flows is high. Average performances are improved at the higher ratio. The reason is that average performances are influenced by the performance of what occupies much ratio.
